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INTRODUCTION 

INTRODUCTION 

For the majority of people who read this book, I expect that they will most likely 

already know a lot about W.D. Gann, but it always seems fitting to provide a little back­

ground information. William Delbert Gann was born on June 6, 1878 in Lufkin, Texas. In 

his promotional booklet issued in 1954, it says that he made his first trade in commodi­

ties on August 15, 1902, but it is said that his fame spread as a result of the December 

1909 Ticker and Investment Digest magazine article written by R.D. Wyckoff, who was 

owner of the magazine at that time. In this article Gann talks about what he calls The 

Law of Vibration and how it enables him to accurately predict the points at which stocks 

will rise and fall within a given time. Numerous examples are given in the article where 

Gann predicts that a stock would not go higher or lower than a certain price. It goes 

on to say that in the presence of a representative of the Ticker and Investment Digest 

magazine during the month of October 1909, Gann made 286 transactions in various 

stocks during 25 market days and that 240 of the 286 transactions were profitable. It 

says that the capital with which he operated was doubled ten times so that at the end of 

the month he had 1,000 percent of his original margin. 

In 1909, prior to this magazine article, there was a series of advertisements 

posted in the New York Herald that made claims similar to those of W.D. Gann. The ad­

vertisements only provided a business name with the title "OROLO", along with a street 

address. Although there is no authorship attached to the advertisements, we know that 

they were made by Gann based on their content. In one advertisement dated Sunday 
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April 18, 1909, the author states, 

"I have proved after nine years of scientific investigation that it is possible 

to know every move the markets make. It is a scientific problem, not guess 

work, as many believe. I have investigated all "Systems," found most of 

them worthless to the average trader and none of them perfect. I investi­

gated astrology and kindred sciences to learn the law of the movements in 

the markets. In them all there was something lacking, and not until I struck 

upon the law of vibration and attraction as applied in Wireless Telegraphy 

did I find the key to Wall Street. I find the different stocks grouped into 

families, each having its own distinct vibration, which acts sympathetically 

upon others of the group and causes them to move in unison. I now have 

perfected my theory until I can forecast every move in Stocks, Cotton and 

Wheat." 

We see that Gann comes on the scene with these advertisements prior to the Ticker 

and Investment Digest magazine article dated December, 1909. In fact, he perfected 

his method as early as 1908. In his promotional booklet entitled, Why Money is Lost on 

Commodities and Stocks and How to Make Profits from 1954, it records the following: 

"1908 May 12th left Oklahoma City for New York City. August 8th made one 

of his greatest mathematical discoveries for predicting the trend of stocks 

and commodities. Started trading with a capital of $300 and made $25,000. 

Started another account with $130 and made $12,000 in thirty days time." 

In 1927, prior to selling any of his stock market or commodity courses, Gann published 

a novel entitled, The Tunnel Thru the Air: Or Looking Back From 1940. Many believe that 

Gann encoded his trading secrets in this novel. In the Foreword Gann writes, 

"The "Tunnel Thru the Air" is mysterious and contains a valuable secret, 

clothed in veiled language." 

In reading and studying Gann's novel for a number of years now, a certain set of pas­

sages always grabbed my attention and I wondered what he may have been referring to. 

This book is a result of my investigations concerning these passages and concerns itself 

with what Gann calls in his novel, the Law of Harmonic Analysis. 

8 



INTRODUCTION 

In my previous work, W.O. Gann: Divination By Mathematics, published in June 

of 2013, I wanted to stress to a wider audience that Astrology was not the main factor 

that Gann utilized to forecast future events. Even Gann said that in the 1919 Milwaukee 

Sentinel article which is analyzed in that book. In the article, Gann uses the science of 

letters and numbers to make predictions regarding the German Kaiser, Wilhelm Hohen­

zollern. In the analysis of that article, I showed how Gann may have used cycles and 

geometry to forecast the specific dates and periods mentioned. In this second book, I 

am continuing with the same theme with respect to the mathematical aspect of Gann's 

work, but based on certain passages within Gann's novel, The Tunnel Thru the Air. It is 

my belief that Gann was indeed trying to tell us something valuable in these passages, 

and this book outlines my research into what I believe Gann was talking about, and the 

application of what I found. 

As I stated in my previous work, it is my hope that this will throw some light on 

the numerous theories written about Gann techniques and methods, and induce further 

research into the concepts presented herein. 

Awodele, 

Union; KY 

September 11, 2013 
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HARMONIC ANALYSIS 

1 

HARMONIC ANALYSIS 

In Chapter XVI of the novel entitled, The Tunnel Thru the Air, the main character, 

Robert Gordon, is engaged in a conversation with an older gentleman by the name of 

Mr. Henry Watson who he is introduced to by his friend Walter Kennelworth. Mr. Watson 

recounts many stories about individuals who made a success on Wall Street, but only to 

lose the majority of their profits in the end. Robert then asks Mr. Watson if anyone had 

ever made a large fortune out of Wall Street and kept it. Mr. Watson replied as follows: 

"Oh, yes ... if there were not exceptions to the rule, business would not 

continue to run. I could tell you of dozens of them, but one striking example 

is that of the late E. H. Harriman who died worth about three hundred mil­

lion dollars. He had probably made out of the market a hundred million 

dollars in the last three or four years of his life. Robert asked, How did he 

do it? Mr. Watson answered, He stuck to one class of stocks - railroads. He 

studied them day and night, never diverted his attention to other lines. I 

believe that he possessed some mathematical method which enabled him 

to forecast stocks many months and years in advance. I have gone over 

his manipulations and the stocks he traded in, and found that they conform 

closely to the law of harmonic analysis. He certainly knew something about 

time and season because he bought at the right time and sold at the right 

time." 
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The first thing that stood out when I read this passage was the reference to E. H. 

Harriman. If you are familiar with the Ticker and Investment Digest article from Decem­

ber 1909, then you may already know where I am going with this. In this article, Gann 

writes as follows with respect to the Law of Vibration: 

"In order to test the efficiency of my idea I have not only put in years of 

labour in the regular way, but I spent nine months working night and day in 

the Astor Library in New York and in the British Museum of London, going 

over the records of stock transactions as far back as 1820. I have inciden­

tally examined the manipulations of Jay Gould, Daniel Drew, Commodore 

Vanderbilt & all other important manipulators from that time to the present 

day. I have examined every quotation of Union Pacific prior to & from the 

time of E. H. Harriman, Mr. Harriman's was the most masterly. The figures 

show that, whether unconsciously or not, Mr. Harriman worked strictly in 

accordance with natural law." 

It is apparent that Gann thought highly of the manipulations of E. H. Harriman, so much 

in fact that he would add reference to him in his novel eighteen years after first mention­

ing him in the December 1909 Ticker and Investment Digest article. Not only that, but 

here we find that Gann is saying that Mr. Harriman worked strictly in accordance with 

natural law. Why is this important? In the very same article, Gann says as follows: 

"I soon began to note the periodical recurrence of the rise and fall in stocks 

and commodities. This led me to conclude that natural law was the basis of 

market movements." 

Gann is saying that he believes natural law to be the basis of market movements and 

that E. H. Harriman worked in strict accordance with this law. Furthermore, we have ad­

ditional information from page 205 of Gann's novel as to what this may be. It is on page 

205 where Mr. Watson says that he believed E. H. Harriman possessed some "mathemat­

ical method," which enabled him to forecast stocks many months and years in advance, 

and that his manipulations conformed closely to the law of harmonic analysis. Naturally, 

I wanted to know more about this mathematical method, and thought that it would be 

related to Gann's reference to the "law of harmonic analysis". It was here that my inves­

tigation into this this matter began. 
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When I typed in "Law of Harmonic Analysis" in the internet search engine, it re­

turned less than 10 results, and the majority of those came from Gann 's novel. However, 

when I typed in "Harmonic Analysis", it returned a number of pages. One was a Wikipe­

dia entry that read as follows: 

"Harmonic analysis is a branch of mathematics concerned with the repre­

sentation of functions or signals as the superposition of basic waves, and 

the study of and generalization of the notions of Fourier series and Fourier 

transforms." 

I was excited to hear that it was referring to a branch of mathematics since Gann's novel 

indicated that E. H. Harriman's possessed some "mathematical method". Wanting to find 

out more about this, I looked up Fourier series and found the following, which is also 

from Wikipedia. 

"In mathematics, a Fourier series decomposes periodic functions or periodic 

signals into the sum of a (possibly infinite) set of simple oscillating func­

tions, namely sines and cosines (or complex exponentials) ... The Fourier 

series is named in honour of Jean-Baptiste Joseph Fourier (1768-1830), 

who made important contributions to the study of trigonometric series, af­

ter preliminary investigations by Leonhard Euler, Jean le Rand d'Aiembert, 

and Daniel Bernoulli. .. Fourier introduced the series for the purpose of 

solving the heat equation in a metal plate, publishing his initial results in 

his 1807 Memoire sur Ia propagation de le chaleur dans /es corps so/ides 

(Treatise on the propagation of heat in solid bodies), and publishing his 

Theorie analytique de Ia chaleur in 1822. Early ideas of decomposing a pe­

riodic function into the sum of simple oscillating functions date back to the 

3rd century BC, when ancient astronomers proposed an empiric model of 

planetary motions, based on deferents and epicycles." 

Afterwards, I looked up Jean-Baptiste Joseph Fourier and found that he was a French 

mathematician and physicist and was best known for initiating the investigation of Fouri­

er series and their applications to problems of heat transfer and vibrations. This, and the 

description of Fourier series tied a lot of things together for me. When you consider the 

fact that Gann said himself that he used mathematics to forecast markets, and the fact 

that we have the passage from the novel were Gann is making a reference to a branch 
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of mathematics that deals with vibration analysis, it is hard to look away from this. Fur­

thermore, when you consider what Gann said in the 1919 Milwaukee Sentinel Magazine 

article, that he made his discovery about twenty years ago, after weeks and months of 

research into geometry and mathematics in ancient books, and the fact that early ideas 

of decomposing a periodic function into the sum of simple oscillating functions date back 

to the 3rd century BC when ancient astronomers proposed an empiric model of planetary 

motions based on deferents and epicycles, it is· even harder to look away. In the 1919 

article Gann states, 

"An astronomer can predict to the minute when an eclipse is going to occur 

... but you would not consider him a prophet, would you? Of course not, He 

simply makes use of mathematics based on known laws of the movements 

of the planets in their orbits. . . I use geometry and mathematics just as 

an astronomer does, based on immutable laws which I have discovered." 

That said, I suspected that Harmonic Analysis may have been used by Gann in his work. 

In fact, there is more evidence in Tunnel Thru the Air where "harmonic analysis" is used 

in the only other place in that book. On page 77 in Chapter 7 on Future Cycles, the main 

character, Robert Gordon, writes the following in a letter dated January 28, 1927: 

"The limit of future predictions based on exact mathematical law is only 

restricted by lack of knowledge of correct data on past history to work 

from ... A few years ago even scientific men, not alone the public, would 

have laughed at such a thing and refused to believe it. But mathematical 

science, which is the only real science that the entire civilized world has 

agreed upon, furnishes unmistakable proof of history repeating itself and 

shows that the cycle theory, or harmonic analysis, is the only thing that we 

can rely upon to ascertain the future." 

If you read the above passage carefully, you will realize that he is equating "harmonic 

analysis" with "the cycle theory". This is important to grasp because on page 75 in the 

beginning of the chapter, Robert Gordon says, 
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HARMONIC ANAL VSIS 

Sound familiar? The first part of that passage is a carbon copy of what we found in the 

1919 article. If we can come to the understanding that Gann is equating "the cycle 

theory" with "harmonic analysis" on page 77 of his novel, then couldn't the passage on 

page 75 also read, 

"My calculations are based on harmonic analysis and on mathematical se­

quences." 

Also consider that on page 23 of the novel, when Robert Gordon went to high school, 

Gann tells us the following: 

"He took a great interest in physics and higher mathematics, studied day 

and night, making very high marks in these studies." 

I understand that Robert Gordon was a great Bible student and was a great believer in 

Astrology, but his educational background was in higher mathematics. Once again, Gann 

was trying to tell us something. 

The more I listened to what Gann was saying throughout the pages of The Tunnel 

Thru the Air, and the Ticker and Investment Digest article, I could hear him saying that 

Robert Gordon's calculations are based on harmonic analysis, which is also called the 

cycle theory. I could hear him saying that harmonic analysis is the same mathematical 

method that E. H. Harriman used to forecast stocks many months and years in advance, 

and I could hear him saying that harmonic analysis was the same method that he used 

to forecast the markets. 

As I later learned, these ideas are not new. After a closer examination of the e­

book entitiled, W.O. Gannon The Law of Vibration, published by the Gann Study Group, 

the same ideas that you have read in this chapter are also in this e-book. In addition, 

harmonic anlaysis is associated with the subject of mathematics in a footnote on page 

11 of the e-book as well. It reads as follows: 

"HARMONIC ANALYSIS, in mathematics, the name given by Sir William 

Thomson (Lord Kelvin) and P. G. Tait in their treatise on Natural Philosophy 

to a general method of investigating physical questions, the earliest appli­

cations of which seem to have been suggested by the study of the vibration 

of strings and the analysis of these vibrations into their fundamental tone 

and its harmonics or overtones." 
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Not knowing what Harmonic Analysis was when I was heavily looking at the 1919 article, 

which is also in that same e-book, I simply overlooked these references. 

That said, I must let the reader know that I do not consider myself a mathemati­

cian. At least, I did not major in mathematics and only took the necessary courses in 

college. Needless to say, after seeing the actual math involved, I was intimidated. It was 

downright overwhelming. Eventually, I set out to take the time to learn and familiarize 

myself with Trigonometry and Calculus on my own. Even with a little knowledge of these 

subjects, no matter where I looked or what kind of material I gathered to learn how 

to perform harmonic analysis, I was unable to grasp it. The descriptions of Harmonic 

Analysis & Fourier series such as those I provided in the preceding paragraphs didn't re­

ally help me to understand what it is, what it does, and how to apply it. If you are like 

me, you would like a simple, easy to understand explanation, and this is what I hope to 

provide in this book. To begin, considering the numerous documents, papers, and books 

I had collected on the subject, we will look at the one book that I thought was the best 

way for me to understand harmonic analysis in the next chapter. 
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2 

HARMONIC ANALYSIS EXPLAINED 

Personally, it was very hard to find any material that described how to perform 

harmonic analysis in a simple way. Especially for the person who does not have a back­

ground in mathematics. However, there was one book that I thought would be the best 

way for me to learn after reading through its contents. It is entitled, Economic Cycles: 

Their Law and Cause by Henry Ludwell Moore. In the book, Moore performs harmonic 

analysis on rainfall data in the Ohio Valley to ascertain the dominant cycles. He then 

shows how the dominant cycles of rainfall in the Ohio Valley are also present in the 

grain producing states of the Mississippi Valley. He proposes that the fluctuations in the 

amount of rainfall is controlled by well-defined cycles, and that this influences the varia­

tions in the yield per acre of crops. This affects the supply of commodities, which in turn 

affects its value in the market. Thus, if you can forecast the amount of rainfall in future 

periods of the grain producing states, you could predict their future prices. I don't know 

if I have adequately summarized all of the contents of his book, but it is in the public 

domain and can be obtained from Google books for free if you would like to check it out. 

Since my goal at the time was to learn how to perform harmonic analysis, I 

focused on chapter 2, where the author provides a detailed explanation of harmonic 

analysis that is somewhat understandable, and describes the process of performing it on 

rainfall data in the Ohio Valley. I was thinking that if I could duplicate the calculations of 

the author, I would be well on my way to accomplishing my goal, but as you will see later 

in this chapter, this was no easy matter. 
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I think it will be proper to start with the explanation of harmonic analysis as de­

scribed by Moore in his book, and then on to a more simpler explanation that I came 

across later on. With respect to the results of the second chapter, Moore writes this on 

page 7 of his book 

"The method that was employed to reach the results of this chapter rests 

upon the analysis invented by Joseph Fourier, which is called, in English 

treatises, harmonic analysis. The perfection of the method whereby the 

findings may be subjected to the test of probability is the work of Professor 

Arthur Schuster of Manchester." 

He then provides a graphic description of the terms that he is describing, which I have 

provided below. 
G 

H 

"Suppose that point Q moves uniformly in the 

circle describing equal arcs in equal times and 

therefore, proportional arcs in different times. 

If the measurements of the arcs of the circle 

are made from point A and the reckoning of 

time is begun when Q is atE, the angle A 0 E is 

called the angle at epoch, or simply epoch of 

the uniform circular motion. The radius of the 

circle is the amplitude of the motion: the time 

of going once around the circle is the period of 

the motion; the ratio of A Q to the circumfer­

ence of the circle is the phase of the motion. 

If from each position of Q a perpendicular is dropped upon the diameter of the 

circle, G H, the foot of the perpendicular will describe a simple harmonic motion. The 

amplitude of the simple harmonic motion is one half of the range of the motion, that is, 

one-half of G H, or the radius of the circle. The period of the simple harmonic motion is 

the interval between the passing of the point P twice through the same position in the 

same direction. The distance of the point P from the middle of its range, 0, is a simple 

harmonic function of the time, 0 P = y = a sin (nt + e), where a is the radius of the 

circle - or amplitude of the simple harmonic motion - e is the angle of epoch, and n is 

the angle described by the moving point Q in the unit of time. The period of the simple 

harmonic motion is, in the above case, 2pi/n. Its phase is nt + e/2pi." 
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Figure 2 presents a graph of simple harmonic motion. As in Figure 1, the point Q 
moves uniformly in the circle; the point P performs simple harmonic motion according to 

the formula y = a sin (nt + e), where a is the amplitude of the motion, or radius of the 

circle, e is the angle of epoch, namely A 0 E, and n is the arc described by Q in the unit 

of time. If time is measured upon the line B C, the sinuous curve below is the graph of 

the function, y = a sin (nt + e). 

G 

H 

Moore goes on to say on page 10, 

"The importance of simple harmonic functions in the study of periodic phe­

nomena grows out of the fact that any periodic curve however complex can 

be expressed mathematically by a series of simple harmonic functions." 

This means that no matter how chaotic or complex the prices on a stock chart appear to 

be, if the values are indeed periodic, it can be expressed mathematically. There are some 

that may argue that there is nothing periodic about a stock chart, but Gann thought oth­

erwise. In The Ticker and Investment Digest article from 1909 he says, 

"I soon began to note the periodical recurrence of the rise and fall in stocks 

and commodities. This led me to conclude that natural law was the basis of 

market movements." 
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With the help of Fouriers analysis, a periodic function may be expressed as a Fourier 

series, where y is expressed as a series of sines and cosines. The series is of the form 

y = f(t) = A0 + a1 cos kt + a2 cos 2 kt + .. . 
+ b1 sin kt + b2 sin 2 kt + .. . 

The problem lies in determining the values of the first term, which is A0 , and of the coef­

ficients of the sines and cosines, which are a 11 a2 , b1 , b2 , etc. Moore goes on to show you 

how to determine the algebraic values of the coefficients in the Fourier series, which in­

volves some integral calculus. I will not reproduce the method of deriving those formulas 

here, but I will give you the main formulas later on. Moore then moves on to the problem 

of performing harmonic analysis on rainfall data recorded in the Ohio Valley. 

In the appendix at the end of the chapter, he provides you with a table of the data 

for annual rainfall in the Ohio Valley recorded in inches for 72 years starting in 1839. In 

another table, he provides you with the calculated values of the coefficients in the Fou­

rier series. Unfortunately, he doesn't walk you through putting the data in the formulas 

to calculate the results. No matter what I tried, I just could not duplicate the numbers 

in his table. I can't tell you how many books, articles, etc., where I looked for a simple 

explanation on how to plug the data into the formulas to calculate the coefficients, but 

to no avail. In the back of my mind, I knew I was having trouble setting up the problem 

and that's why my calculations did not match. 

After some considerable time and frustration, I had an idea to reach out to math­

ematics professors at the University where I graduated. I went to the website for the 

University and looked up the contact information for professors specializing in Harmonic 

Analysis. There were three that I noted. I sent e-mails to all three indicating that I was 

an alumni, and although I did not graduate from the department of mathematics, that 

I loved studying cycles and needed some help calculating the numbers in Moore's book. 

I provided them with all the data in an excel spreadsheet along with an explanation of 

what I was trying to do. 

One of those professors did respond, and said that he shared my puzzlement as 

to how the author calculated the coefficients, a1 & b11 but thought it had something to 

do with the origin of time, that the author chose t=O instead oft= 1. He said that he was 

busy at the moment, but to give him time and he would send a more detailed explana­

tion soon. About a week later he responded, and said that to reproduce the computa­

tions in the book, he used a Riemann sum to approximate the integral. He also attached 

a spreadsheet that did the computations, and said he was still puzzled by some of the 
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values in the book and was not convinced that he had given me the best way to find the 

coefficients. However, after taking some time to see how he set up the problem, I under­

stood where I was making my mistakes. It helped me tremendously. In addition, I had 

later figured out that Moore was doing something else to some of the coefficients after 

they were calculated, which caused a difference between some of the values he had and 

the values 1 calculated. Needless to say, I can't thank that professor enough for taking 

the time to explain what he did when he didn't have to. 

With the knowledge of how to calculate the coefficients, I went to work to repro­

duce all of the calculations and graphs from Chapter 2 of Moore's book. I will walk you 

through thls process in the next chapter, but first, I would like to provide you with the 

most simple explanation of Harmonic Analysis that I came across during my research 

that helped me to understand what the math was actually doing. I can't remember ex­

actly where I heard this from as it has been some time, but it went something like this. 

Imagine that you have a smoothie, and let's say that you don't know all of the ingre­

dients that were blended together to make that smoothie. We can say that Harmonic 

Analysis will allow you to extract the individual ingredients that were blended together to 

make the smoothie. In other words, it will enable you to identify what those ingredients 

are. Now, if you were to recombine the major ingredients that you were able to identify, 

you would be able to create a smoothie that somewhat looked and tasted like the origi­

nal. 

If you can now think of the price values plotted on a stock chart as represent­

ing the smoothie, we can say that its ingredients are composed of a number of periodic 

cycles of various lengths. Thus, Harmonic Analysis will enable us to identify the domi­

nant cycles that make up the graph of the value of stock prices over time. The dominant 

cycles can be identified in the calculated values of the coefficients of the Fourier Series, 

which can also be graphed to display the most dominant values. Furthermore, through 

the use of the formula for a Fourier Series, we can take the values of the coefficients rep­

resenting the most dominant cycles and recombine them to produce a periodic waveform 

that mimics the graph of the original data. Not only that, but this formula also allows us 

to project that curve into the future many months and years. Doesn't that sound familiar 

to the mathematical method of E. H. Harriman that allowed him to forecast stocks many 

months and years in advance? 

With the above having now been given, I will now show you how to perform Har­

monic Analysis by walking through Moore's example on rainfall in the Ohio Valley in the 

next chapter, but hopefully, in a way that is easier to grasp and understand for those of 

us who don't have backgrounds in higher mathematics. 
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3 

HARMONIC ANALYSIS APPLIED 

First and foremost, we need the data that we wish to perform harmonic analysis 

on. Moore provided that in a table, which I have reproduced below. 

Rainfall In Rainfall In Rainfall In Ra infall In Rainfall In Rainfall In 
Year Year 

Inches 
Year 

Inches 
Year 

Inches 
Year 

Inches 
Year 

Inches Inches 

1839 29.92 1851 32.54 1863 37.95 1875 44.78 1887 38.00 1899 40.46 

1840 42.84 1852 46.73 1864 36.68 1876 47.34 1888 46.19 1900 33.60 

1841 43.94 1853 35.67 1865 48.93 1877 34.69 1889 37.06 1901 31.78 

1842 41.89 1854 40.30 1866 47.37 1878 36.35 1890 55.43 1902 39.53 

1843 48.20 1855 47.89 1867 40.72 1879 39.22 1891 40.68 1903 37.98 

1844 37.95 1856 28.98 1868 46.87 1880 49.94 1892 36.96 1904 28.24 

1845 40.11 1857 37.95 1869 41.29 1881 41.60 1893 40.80 1905 42.81 

1846 48.39 1858 55.48 1870 37.46 1882 56.10 1894 31.07 1906 41.95 

1847 55.26 1859 46.68 1871 29.91 1883 49.25 1895 29.06 1907 46.68 

1848 44.97 1860 36.00 1872 32.90 1884 40.05 1896 39.22 1908 33.29 

1849 46.37 1861 43.81 1873 45.18 1885 37.63 1897 44.80 1909 41.40 

1850 54.77 1862 40.26 1874 38.48 1886 39.61 1898 45.04 1910 36.20 

There are 72 years worth of data, where I have 12 years in each of 6 columns. The first 

thing to be done is to calculate the first term, which is A0, and the coefficients of the 

Fourier series, which are a1 and b1 . 
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As I mentioned in the previous chapter, Moore goes through a process showing 

you how these formulas are derived. Below is the process by which the constant term in 

the Fourier series, A
0 

is derived. 
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12 Econom.ic CyileB: Their Law and Cauu 

J'f~ mid~ nkt dt- o. 
Q, 

j"' sin mkl sin ftkt fit - 0, 
0 

J" sin mkt 0018 Mt dt - 0. 
Ct 

The lemma may be proved to be true by evaluating the 
three in~gnda according to the usual methods. The 
first integral, for example, becomes 

J., cos mkt eo6 take dl•* Jf eoe (m-n) kt+oos (m+n) .Wide 
0 0 

.. [si: (<::::1: + •; (:: :1 ztJ: 
But k =-~'and, consequently, J' cos mkl oos ·nk & - o. 

0 

With the aid of this. lemma we may proceed to evalu­
ate the coefficients in Fouri.erts series. n we integrate 
the series between the limits o and T, we get, 

Ji (t) dl - Ao J""at + a,. J "cos ktdt +b. J~sin kt cU + . . . 
0 0 0 0 

But. a.ll of the terms except the firat on the right-hand 
Bide of the equation will vanish, and consequently 

)1 (t) dl 

Ji<IJ cit • Ao J.,dt • Ao T, or A.o- o T 
0 0 

Since fJ(t)dt is the area of the original curve for one 
0 

whole period T, the constant term in Fourier's series is 
equal to the value of the mean ordinate of the original 
curve. 
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As Moore states at the very bottom of the previous page, the constant term in Fourier 

series is equal to the value of the mean ordinate of the original curve. This means that 

A
0 

is equal to the average of the 72 years worth of rainfall. In other words, add up all 

the 72 years worth of data and divide by 72. The value for Ao given by Moore in the 

book is 41.19. When I perform the calculations in an Excel spreadsheet, I get 41.18653 

as the average. He simply rounded up, keeping in mind that during Moore's time, these 

calculations would have to be done by hand. In fact, he does describe performing these 

calculations as laborious. 

For those interested in deciphering the final formula which I have re-pasted below, 

this is what I think it is saying. 

T 

That symbol that looks like a cursive F without the horizontal slash means to integrate. 

This would be considered a definite integral in calculus because you are integrating be­

tween the limits of 0 and 72, and 72 is a definite number, which are the number of years 

worth of data that we have. The 0 is at the bottom of the integration symbol, and the T 

at the top would be where you would plug in the 72. f(t) is a function. That is, for every 

instance oft, which is the time, you get a value for rainfall, but you add them all up due 

to the integration symbol before you divide by Tat the bottom, which is 72, the limit of 

the integration. This will give you the value 41.18653. The "dt" at the end of f(t) simply 

means that it is a derivative, but like I said before, I am no mathematician, so this may 

not be the most mathematically sound description, but I thought it would be helpful for 

those who are interested. 

The next step is to calculate the coefficients of the Fourier series, which are a
1 

and b
1

. This is what gave me the most trouble, because I didn't know how to set up the 

problem correctly. Moore's process for deriving the formulas is given on the following 

page if you would like to take a look. First, let's look at how to calculate a
1

, which is as 

Moore states, twice the mean value of f(t) cos kt. To calculate a1, you can plug your data 

into the following formula: 

(2/N) * (rainfall amount) * COS(2*PI*(t)/(T)) 
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Cycles of Bainfo/.l 13 

To determine the value of «~t multiply throughout 
by cos kt and integrate between limits o and T. 

[
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• 0 

+b.foinkt0018ktdt + .. . 
0 

Or [I (t) eoe Ia dt - t~t fr cos• kt dl, ince j' eoe kt dl and 
0 0 0 r sin kt C08 let dt are both equal to zero and all the other 

0 

tenns on the right-hand side of the equation, according 
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0
.. 2 

0 • 

and. as a result, we have J .. 
I (t) cos Jet dl 

a1 ~ • J"i (t) cce kt dt, or a, - 2 ° T · 
0 

Therefore a1 is equal to twice the mean value of the 

product f(t)cos kt. 
In a similar Jn&nner the value of any o her coefficient 

may be determined. Take, for example, b.. Multiply 
throughout by sin nkt and integrate between o and T, 
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0 0 D 

b. { i[t -·~ ~Mti } -h. ; · 

rj (t) sin nkt dt 
and, coDSequentiy, b.- 2 . Thereforeba 

- 0 _ _ ...,T,...._--
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In this formula, (2/N) * (rainfall amount) * COS(2*PI*(t)/(T)), the first variable that I 

need to explain is T. 

T is equal to the cycle number that you are analyzing for. In other words, we know that 

we have 72 years of data, so if we would like to calculate the coefficient a1 with respect 

to an 8 year cycle, we would plug the number 8 in forT. Also worth nothing is the fact 

that you may have calculations for a number of cycles ranging from 3 years all the way 

up to maybe 36 years, which is half the total number of observations in the data. 

Moving on, N is going to be equal to the total number of years that T can produce 

without going over the total number of our observations. For example, if we are looking 

at an 8 year cycle, this can repeat up to 9 times without going over 72, the total number 

of observations. The rainfall amount is going to be the amount of rainfall recorded in a 

given year, and t is going to be a number ranging from 0 to 71, which includes all of the 

data at our disposal. Just to analyze the influence of an 8 year cycle, you will actually be 

using the above formula to calculate the coefficient 72 times, that is, once for each value 

oft ranging from 0 to 71. When t is equal to 0, the amount of rainfall to plug in should 

be equal to the first year of rainfall. Where t is equal to 1, the amount of rainfall to plug 

in should be equal to your second year of rainfall. Afterwards, you will get 72 values for 

a
1

, which will need to be added together to obtain the final value for a1 • See the screen 

shot below. 

t Inches # N T a1 
Year Inches 
1839 29.92 0 29.92 72 72 8 0.8311 0.0000 

1840 42.84 1 42.84 72 72 8 0.8415 0.8415 

1841 43.94 2 43.94 72 72 8 0.0000 1.2206 

1842 41.89 3 41.89 72 72 8 -0.8228 0.8228 

1908 33.29 69 33.29 72 72 8 -0.6539 -0.6539 

1909 41.40 70 41.40 72 72 8 0.0000 -1.1500 

1910 36.20 71 36.20 72 72 

41.19 

As you can see in the first column, I have the year and the associated value for the 

amount of rainfall in inches. Skipping over some years to save space, at the bottom is 

the average for the 72 years rounded to two decimal places, which is the constant term 

in the Fourier series, A
0

• I have all the components of the formula in separate columns 

to make it easy to copy and paste without having to alter anything. Thus, in the column 

labeled a
1

, I am using the formula at the top of this page, (slightly modified for Microsoft 
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Excel), to calculate the value a1 for every instance oft on down to the bottom. These 

values are totaled and this is where you will see the calculated value of a
1 

as -3.1334. 

On page 17 of Moore's book, you will see that he has this value calculated as -3.1339. 

Also in the screenshot on the previous page, we also do the same thing to calcu­

late b
1

, but the formula is slightly different where in this instance you are calculating the 

SINE instead of the COSINE. It is as follows: 

(2/N) * (rainfall amount) * SIN(2*PI*(t)/(T)) 

The calculated value for b1 with respect to an 8 year cycle is 2.6937 rounded to 4 decimal 

places. The value in Moore's book is 2.6938. Also in the spreadsheet you will notice that 

the final value of each coefficient is squared and then added together to obtain a value 

of 17.0745. I believe squaring is done to make it easier to graph as this is the value that 

is used to determine which cycles seem to be the dominant cycles within the data. Just 

like we calculated this value for the 8 year cycle, we would also need to calculate this 

value for all the possible cycles ranging from 3 years to 36 years, where you would plug 

in these values forT. To make it easy to enter the data, I set up my spreadsheet where 

all I need to do is copy and paste a section of columns with the complete calculations as 

shown in the screen shot below. Notice the different values forT in each section of the 

spreadsheet. This goes all the way out to where Tis equal to 36. 

Year Inches 

1839 29.92 

1840 42.84 1 42.84 72 42.84 72 72 4 0 .0000 1.1900 42.84 72 70 5 0.3782 1.1641 

1841 43.94 2 43.94 72 72 3 -0.6103 -1.0570 43.94 72 72 4 -1.2206 0 .0000 43.94 72 70 5 -1.0157 0 . 7379 

1842 41.89 3 41.89 72 72 3 1.1636 0.0000 3 41.89 72 72 4 0.0000 -1.1636 3 41.89 72 70 5 -0.9683 -0.7035 

Once you obtain a value for each cycle number like we did for 8 years of 17.0745, 

the next step is to graph the results. This is shown on the following page. Notice that 

the 8 year cycle appears to be the most dominant within the data. Also, 19 and 33 years 

are noteworthy. Note the fact that every 8 years, the Earth and Venus return to approxi­

mately the same position with respect to the Sun. Likewise, so does Earth and Mercury in 

33 years. Just check out a geocentric ephemeris. 19 years is also the well known Metonic 

Cycle. Now that we have values for the constant term and the coefficients of the Fourier 

series, we can plug these values into our formula. Recall that a periodic function may be 

expressed as a Fourier series, where y is expressed as a series of sines and cosines and 

that the series is of the form: 

y = f(t) = A
0 

+ a1 cos kt + a2 cos 2 kt + .. . 
+ b1 sin kt + b2 sin 2 kt + .. . 
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Written a little differently so that you can see where the numbers should go, the formula 

should look like this: 

Ao + ((a 1)*(COS(2*PI*t/N)) + ((b 1)*(SIN(2*PI*t/N)))) 

The constant term and the coefficients we already know. N is equal to the cycle number 

that we want to graph. In our example, let's say that we would like to graph the cycle of 

8 years so the formula would look like this after you plug in the numbers. 

41.19 + ((-3.1334)*(COS(2*3.1416*t/8)) + ((2.6937)*(SIN(2*3.1416*t/8)))) 

Notice the t once again represents the number of observations in your original data, 

which ranges from 0 to 71, where zero is considered the origin. Thus, if you plugged in 

0 fort, you would get 

41.1865 + (-3.1334) = 38.0531. 

Note, when t is 0, the Sine portion of the equation is 0 so you just have the Cosine por­

tion remaining. Thus, this is our value for y. In my spreadsheet, you can see how I set 

up the calculations in the screen shot below. 

Year a1 bt N y (t} Ao 

0 1839 -3.1334 2.6937 s I -3.1334 41.1865 38.0531 

1 1840 -3.1334 2.6937 8 -0.3109 41.1865 40.8756 

2 1841 -3.1334 2.6937 8 2.6937 41.1865 43.8803 

3 1842 -3.1334 2.6937 8 4.1204 41.1865 45.3069 

69 1908 -3.1334 2.6937 8 0.3109 41.1865 41.4974 

70 1909 -3.1334 2.6937 8 -2.6937 41.1865 38.4928 

71 1910 -3.1334 2.6937 8 -4.1204 41.1865 37.0661 

Now, after obtaining a value for y for every one of our original observations and added 

to the constant term A
0 

as shown in the column to the far right above, we can plot these 

values on a graph. On the following page you will see a graph of our 8 year cycle plotted 

against the actual values for rainfall observed during the 72 year span. One of the most 

important things that Harmonic Analysis can reveal is when the 8 year cycle peaks and 

when it bottoms. The first peak occurs in 1842, and the next occurs in 1850. 
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Now, using the Fourier Series formula, we can also combine several cycles to­

gether. Recall that 19 and 33 years also appeared to be dominant within the data. If we 

simply add the calculated values for y for each of these cycles to the values for the 8 

year cycle, and add the constant term A
0 

to all of these, we get the graph on the follow­

ing page. Notice how the addition of the 19 and 33 years cycles has altered the curve. 

You can play with adding more cycles or taking cycles away, etc. Personally, my goal is to 

try to get a curve that mimics that original data as best as possible, but there are some 

things that will modify your approach as you gain more experience performing this type 

of analysis on various sets of data. 

Now here comes the most exciting part about all of this. Using the same Fourier 

series formula, all we have to do to project into the future is to increase our value for t. 

Recall that our first observation was labeled 0, and the last of the 72 years worth of data 

was labeled 71. If I want to project 1 year into the future, all I have to do is plug in the 

number 72, and if I want to project 2 years into the future, 73. There is no limit to how 

far in the future you can forecast. If you have your spreadsheet set up properly, all you 

should need to do is copy the last row of data where t is equal to 71 in our example, 

and paste it in however many rows below it and the calculations should be done for you. 

When you include the extra values that are generated in the graph, you get a curve that 

projects past the point where the actual data for rainfall ends. In the next screen shot 

two pages over, you will see a graph where I projected 20 years into the future. This is 

what we would expect rainfall in the Ohio Valley to do in the next 20 years after 1910 

based on past historical cycles. This area is circled on the graph. Also notice that I have 

added cycles of 4 & 29 years to the most dominant cycles of 8, 19, & 33 years. 

It is nothing more than saying that based on the cycles that have already occurred 

with respect to the data being analyzed, I expect those same cycles to repeat in the fu­

ture. More importantly, the formula provides us a clear picture of how those cycles will 

work together to produce the peaks and bottoms. Consider what Robert Gordon says on 

pages 76 - 77 in The Tunnel Thru the Air. 

"In making my calculations on the stock market, or any future event, I get 

the past history and find out what cycle we are in and then predict the curve 

for the future, which is a repetition of past market movements." 

Isn't that similar to what we just did? Obtain the past history of rainfall data in the Ohio 

Valley, find out the dominant cycles operating within the data, and project a curve for 

the future, which is a repetition of past rainfalls. 
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One of the most important things to realize is that the cycles identified in the Ohio 

Valley rainfall example may not reflect the true length of the actual cycles of rainfall. 

Instead of an exact 8 years, maybe the cycle is more like 8.3 years or 7.8. Maybe the 

cycle varies and may run 8.3 years from one peak to the next, and then 7.8 following 

the previous. Thus, if forecasting cycles of a standard 8 years over the long run, the 

forecasted peaks and bottoms may be slightly off from the actual recorded observations. 

It would be well to keep this in mind. To obtain a more accurate projection, it would be 

more advantageous to secure data that recorded rainfall amounts on a seasonal or on a 

month to month basis. 

Another important observation is the fact that a cycle identified as dominant with­

in the data may not be a cycle that shows up in the data as time proceeds and additional 

rainfall amounts are recorded. This echoes something else that the character Robert 

Gordon mentions in The Tunnel Thru the Air. On page 77 he states, 

"The limit of future predictions based on exact mathematical law is only re­

stricted by lack of knowledge of correct data on past history to work from." 

If the data recorded is inaccurate, then our forecasts will be inaccurate, and if we don't 

have enough observations of past data to contain the true cycles in the field of investiga­

tion, our forecasts will not be as accurate. What if there were a 40 year cycle that was 

actually operating within the data, but due to only being able to observe 1 instance of a 

40 year cycle, we would not be sure if the 40 year cycle would be factual. What if there 

were an 84 year cycle, but we only have 72 years worth of data to make calculations 

from. 

As I had mentioned earlier, you can play with the data by adding and removing 

cycles to see how the curve changes with respect to the actual data. On the next page, 

you will see a graph with the cycles we have already added together with the addition 

of 10 and 17 years. Notice the slight changes to the curve compared with the previous 

curve where these cycles are not present. Now that we have seen how to perform Har­

monic Analysis on actual data, we will proceed to the next chapter where we will do the 

same thing on stocks in the current day. 
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4 

HARMONIC ANALYSIS EXAMPLES 

Having completed walking through the steps of performing Harmonic Analysis on 

rainfall in the Ohio Valley as given by Henry Ludwell Moore in his book, Economic Cycles, 

Their Law and Cause, we will turn our attention to its application on some stocks. First 

and foremost, we need the data. One of the major differences between stock price val­

ues and the rainfall data of the previous chapter is that data for stock prices is given in a 

range. There is a high price and a low price for a given date. Personally, what I do is take 

the midpoint between the high and low price and perform Harmonic Analysis on this. You 

could also perform Harmonic Analysis on either the high or low price just the same. It 

just depends on your preference. 

In the first example I am analyzing weekly stock prices for CSX Corp. (CSX). The 

range of the weekly data starts on April 13, 1981 and ends the week of June 19, 2000. 

This covers a period of 1,002 weeks. After setting up my spreadsheet to perform the cal­

culations and obtaining the constant term and coefficients of the Fourier series, I graph 

the squared and combined values of the coefficients to identify the dominant cycles 

within the data being analyzed. This graph is depicted on the following page. Notice that 

the 106 week cycle is the most dominant out of all the cycles ranging from 3 on up to 

240 weeks. You could very well seek to determine if there are dominant cycles of more 

than 240 weeks, but with the amount of data being analyzed I stopped at 240. This will 

be more than sufficient to meet the objectives of this chapter. 

37 



W.O. GANN: DIVINATION BY MATHEMATICS: HARMONIC ANALYSIS 

o•z 
!.H. 

"{"t 

ifl 

"" Sl.Z 

ll. Z 

bU 

9H 

£H 

OH 
!. c ~ ta 
t>O l .... 
~ 0 l ta .6, 
Sfi! 

Q 
Z61 > 
68l -
9~ t .:.:: 
,. I Q) 
OB T. Q) 
u..r 

~ ~ l . t 

!l. l: 

t!!H 
. 

S'Jl c. 
l9! I.. 0 .... 
6<:;! 0 0 c 
9S !. u 0 ta 
rsr. 

>< N c 
CIS! 

"' Vl ... E t>Ft u en VI ~ ~ 1 0 ..... 
H£1 .... Q ..... E u " sr.r Q) > .rw. lf! 0 .... u • c In 

+ 
6Z T I.. 1- ') :n. ..... :I 0 z u: r !:J ,., 

~ <C 
Ol! g "C z • Q) 0 • itt Q) :E t ?rl > .... 

0 1r1 'i: .... u 
0 90 l Q) co > a: ~ so! 

Q en u a: 

• 
lO I 

0 56 

In 
.... .:.:: 

u 96 .... ... Q) 
X Hl c M Q) 
VI 06 
u lS Q) .... ~ 

'" ,. u ·- I 

" iE I.. \D c. 0 ~L Q) cs: " .... 
69 0 
99 u 
1:9 

09 Q) 
{.S .c 
" .... 
IS ..... 
" 0 ':it' 

l> .c 
H c. 
" " ta 
or I.. 
Cl CJ 
H 

" ., 
" n 

~ ~ ~ ~ ~ ~ " ~ 
::: g ~ ~ ~ ~ ~ d 

53nWA.lN3DU.HO:) 

38 



HARMONIC ANALYSIS EXAMPLES 

Now, if I take this 106 weeks, and plot its curve using the Fourier series formula 

given in the preceding chapter, I will be able to see the approximate time period when it 

peaks, and when it bottoms. In fact, one of the major bottoms of this 106 week wave is 

July 23, 1984, which was the date of one of CSX Corps most significant lows, and lasted 

for some time before the price went lower than this. This graph of the 106 week cycle is 

on the following page. Please note that due to the range of the price values, I augmented 

the values of the 106 week cycle 4 times their normal value so as to produce a wider 

swing so that you would be able to better see the peaks and valleys against the actual 

data. 

Continuing just as in the previous chapter, we notice that there are a number of 

additional cycles that appear to stick out from the rest. We would want to experiment 

with adding these cycles to the 106 week cycle to see how they fit the curve of the actual 

data. After some experimentation, I used the 106, 152, 91, 71, 127, & 79 week cycles. 

The graph of these combined cycles is on page 41. Notice how the curve of the combined 

cycles is able to mimic the peaks and valleys of the actual price data. 

After being satisfied with the way the curve looks against the actual price data, 

we want to forecast into the future. For example, let's say we would like to forecast 6 

years into the future. This would be approximately 313 weeks added to the last week at 

the end of our data range, which was June 19, 2000. This would take us out to the week 

of June 26, 2006. The curve for the future 6 years is graphed on page 42. It is nothing 

more than a reflection of what we would expect the price values to do with respect to the 

cycles that have already occurred. 

Now we come to the good part. We can plot the actual price values of the stock 

for the period after the week of June 19, 2000 up to June 26, 2006. This is the graph 

depicted on page 43. From June 2000, the forecast shows prices rising until early March 

2001, but the actual price continues up until July/ August 2001. The forecasted bottom 

in December 2001 is slightly off from the actual bottom in towards the end of September 

2001. The up move in February 2003 to the Peak in December 2003 is right on, but the 

forecasted down move after this date is longer than what actually occurred. The actual 

up move started in March 2004. The forecast syncs back up with the actual price values 

in April 2005, and for the remainder of the period graphed, the top and eventual down 

move were accurately projected. 

-Text Continues on Page 44. 
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The differences in the forecast and the actual price data could be attributed to 

not capturing all of the pertinent cycles as I only evaluated up to 240 weeks. It could 

also be due to not capturing the right combination of cycles, and maybe to another one 

of Gann's comments as it pertains to beginning right. He said it was important to begin 

right in order to end right, but more can be said of that at another time. More impor­

tantly, I wanted you to see how this could be applied on an actual chart and at times, 

how accurate the forecasting can be. As I've mentioned in previous chapters, I am new 

at this and still experimenting and learning, so I don't know everything. 

Moving on, I thought it would be good to show you the analysis of the same stock, 

but this time using a different range of data. In the previous analysis, I used data that 

started and ended with a heliocentric conjunction of Jupiter and Saturn. The dates are 

April 16, 1981 and June 22, 2000. For this next analysis, I will use data that starts with 

the last Jupiter/Saturn conjunction in June 2000 up to the present time because the next 

Jupiter/Saturn conjunction occurs on November 2, 2020. There are 683 weeks from June 

26, 2000 to July 29, 2013. The graph of the coefficients is on page 45. The most domi­

nant cycles is 121 weeks. 

You will also notice a large spike at 227 weeks. One of the things that I've found 

while doing this is that there appears to be large spikes in the graph at the places that 

are evenly divided into the number of observations in the data. We are analyzing 683 

weeks worth of data, and this number divided by 3 is 227. To be perfectly honest, I am 

not sure if this 227 weeks would constitute a true cycle, or if its peak is due to being 

a harmonic of the number of observations. I know that there were some instances in 

Moore's book where he would divide the coefficient value by 4, but would not do the 

same for others, but I have yet to figure out why. This caused the differences between 

the values that I calculated and the values he provided in the book. 

Also worth noting is the 121 weeks is close to the 122 week spike in the first set of 

data. I did not include it in the combined cycles since it was secondary to the 127 week 

cycle, which seemed to be more prominent during this time frame. Also worth noting is 

the 64-week cycle that sticks out during the current time frame, and the small peak at 

63 weeks in the previous data-set. The other is the 150 week peak in the current data, 

versus the 153 week in the previous. Some of the same cycles are present in both sets, 

but realize that the number of observations is less in the current set than in the previous, 

so certain cycles may become noticeable as time proceeds during the 2nd of the Jupiter/ 

Saturn conjunction periods. 

The graph of the combined cycles is on page 46. 
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HARMONIC ANALYSIS EXAMPLES 

Naturally you may ask, what if instead of breaking up the data into two parts, 

what if you performed Harmonic Analysis on all of it and projected a future curve. As for 

weekly data, the amount of calculations would be enormous. I had already limited the 

number of cycles I was looking for within the data to 240 weeks. However, you could 

perform the analysis on monthly data just the same. You would then be able to ascertain 

cycles that are much larger than 240 weeks without the enormous amount of calcula­

tions. For example, let's look at Norfolk Southern Corporation (NSC). 

On page 48 you will see a graph of the coefficients with the months being ana­

lyzed from June 1982 to July 2013. This is a total of 375 observations. After the value for 

cycle 125, they get extremely large, so I cut them out of the graph. The more of these 

you do, you will see that the larger the cycle being analyzed, the greater the coefficient 

value. I think this may be due to not having as many observations of the larger cycles to 

determine if it consistently shows up in the data. 

You will also notice that one of the cycles is 113 months. That is equivalent to 

approximately 491 weeks, which we would have never seen just analyzing the weekly 

data. Although it could very well be a harmonic of a 123 week cycle as 123 X 4 = 492. 

Combining the cycles that seemed pertinent for the data being analyzed, the graph of 

this curve and its forecast into the future is on page 49. The forecast is 77 months or 

almost 6 and a half years into the future. When Gann mentioned that you could forecast 

months and years into the future, I don't know of any other way where you can project 

a curve of that sort other than the mathematics that we are dealing with here. 
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In this next example, I would like to show you something a little different. In the 

previous example I analyzed data that started in June 1982 and contained all of the 

months worth of data through July 2013. We forecasted past this point, but will not be 

able to see how the forecast turns out until months after this book has already gone to 

print. So in this example, I want to start in June 1982 again, but this time end the data 

being analyzed in May 2001. I want to pretend that this is all the information we have, 

and that we will perform our harmonic analysis on this range of data as if we have no 

knowledge of what future prices might be. Then we can project past May 2001 and com­

pare the forecast to what actually occurred. 

On the next page you will see the graph of the coefficients of the Fourier series for 

the data being analyzed. The dominant cycles that I used based on the graph and how 

they fit the actual price values for the data being analyzed were 63, 42, 33, 21, 25, 114, 

77, & 185 months. Note, 185 months is not on the graph, as I only graphed out to 125, 

but I had the calculated values of the coefficients out to 187 months and saw that there 

was a large spike at 185 and used it to see how it worked with the other cycles. 

On page 52 you will see a graph of the combined cycles along with the forecast, 

which goes out 79 months. This is a little over 6 and half years into the future, with the 

forecast ending in December 2007. Everything past the black vertical line which is on 

May 2001 is the forecasted period. On page 53, you will see this forecast plotted against 

the monthly mean stock price values recorded during the forecasted period. I will let the 

graph speak for itself. 

This concludes the examples that I wanted to share with readers to show how 

Harmonic Analysis can be applied to current day stocks. As I have stated before, I don't 

know everything. I am new to the subject and sure that I have a lot more to learn. The 

things that I have presented are examples of what I have been personally doing with 

this math. I am always thinking outside of the box, and I can think of a number of other 

ways and areas to apply this math, but further discussion on this is not the subject of this 

book. In the next chapter, I would like to share with the reader some additional informa­

tion that I received subsequent to my initial investigation and research of the material 

presented thus far. For me, it was additional confirmation that Gann may have been us­

ing these mathematical techniques, and has inspired me to continue along this path of 

investigation with greater purpose. 

so 
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ADDITIONAL CONFIRMATION 

5 

ADDITIONAL CONFIRMATION 

As already outlined in the preceding chapters, studying Gann's novel, The Tunnel 

Thru the Air, had led me to additional research due to the passage where a mathemati­

cal method that allowed E. H. Harriman to forecast stocks months & years in advance 

and that conformed to the Law of Harmonic Analysis was mentioned. From the first day 

I started my research along this angle, I had quit and started back several times due to 

not understanding what I was looking at and the complexity of the math involved. It was 

in March of 2013 that I had finally learned how to do the calculations and had an idea to 

put my findings in a book. The first 3 chapters described the events that led me to be­

ing able to reproduce the calculations in Moore's book by the end of March 2013. These 

chapters were started some time ago, as I had taken a hiatus from this work. It is now 

towards the end of August 2013 and I am fully rejuvenated to complete the remaining 

portions of this book. 

On August 23, 2013, I checked an e-mail account that I don't regularly check, 

and had received an e-mail dated July 29, 2013. The subject of the e-mail stated, "An­

other Exciting Discovery", and it said that I may be interested in its contents. The sender 

was bringing to my attention another article discovered by Romeman of the Gann study 

group. It was a Gann article that I had never seen from The (New York) Sun, dated De­

cember 28, 1921. In the article, Gann is forecasting what would be in store for 1922. 

More importantly, the contents of the article contained additional information that Har­

monic Analysis was indeed something that needed to be investigated further. 
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In one part of the article, it reads as follows: 

"Asked to explain his method of figuring out future events, Mr. Gann refers 

it all to mathematical law, employed in connection with a close analysis of 

the past. The idea is that history of the stock market, for instance, or of the 

cotton market, or the weather, or influenza, or the price of pig iron fluctu­

ates in definite cycles, and if you work out the cyclic periods, and give some 

intelligent study to operating causes, you can soon win promotion into the 

prophet class." 

In addition, it reads, 

"One of his stunts [Gann] is to project a curve for the stock market, show­

ing when it should be prosperous and when depressed. In that operation 

he uses a system of his own, simplified from that propounded by Henry 

Ludwell Moore, professor of political economy at Columbia University, in his 

work, Economic Cycles, Their Law and Cause." 

No way! Out of all the different books and papers that I had come across during my re­

search, this is the one book that I thought would be best for me to learn how to perform 

Harmonic Analysis, and here I read about it in an article associated with Mr. Gann. Fur­

thermore, it said that Gann was using a system of his own, but that it was a simplified 

form of Harmonic Analysis from that described by Moore in his book. In one moment, 

this made all of the frustration & countless hours dealing with the math all worth it. Yet, 

as you will see, there is more research to be done, more frustration to come, and count­

less more hours of study to put in. 

At the end of the e-mail that I received, the sender had pointed out that Gann 

had acknowledged familiarity with Moore's work in another place. It was in a letter dated 

April 1, 1926 to John H. Spohn, who appears to be one of Gann's clients. This letter, 

which is part of a series of letters in a document entitled, Letters by W.O. Gann to John 

H. Spohn and Dr. John DeJonge, contains the following statement from Gann. 
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"I have read Professor Moore's book and the trouble with him was that he 

failed to get the right time factor and of course did not know the cause be­

hind market movements." 



ADDITIONAL CONFIRMATION 

Also in this same letter, Gann makes the following comment, 

"You will find Schuster and Fourier theories helpful in analyzing the market." 

These are the exact same theories that have been described in this book. Now in pos­

session of this additional information, I was now convinced more than ever that Har­

monic Analysis was the mathematical method of E. H. Harriman described on page 205 

of Gann's novel, that is was the "Cycle Theory" of Robert Gordon, and furthermore, that 

Gann was using a simplified form of this same mathematical method in his own work. 

The question that remains is how Gann simplified the approach. This is the work that 

needs to be done. This is the additional research and investigation that needs to be per­

formed. 

In the article it said that Gann used a system of his own, simplified from that pro­

pounded by Henry Ludwell Moore in his book, and in the letter quoted above, Gann said 

that Moore failed to get the right time factor, and that he did not know the cause behind 

market movements. In my opinion, these are our clues as to how Gann may have simpli­

fied the method of Moore and how it may have differed from Moore's approach. In the ar­

ticle Gann said that if you work out the cyclical periods and put some intelligent thought 

to operating causes, you can soon win promotion into the prophet class. In Gann's mind, 

understanding the operating cause behind cycles was the key. Unfortunately, he didn't 

leave us many clues, but this is the lead I would like to explore in the final chapter. 
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THE CAUSE OF CYCLES 

6 

THE CAUSE OF CYCLES 

When I mentioned that Gann did not leave us many clues as to what me meant 

with respect to the "cause of cycles", consider the following. On page 78 of The Tunnel 

Thru the Air it says, 

"How do I forecast future cycles? you may ask. In order to forecast future 

cycles, the most important thing is to begin right, for if we have the right 

beginning, we will get the right ending. If we know the cause of the effect, 

then there can be no doubt about predicting the future event or effect. 

I have always looked for causes and when once I determine a cause I can 

always be sure of the effect or future event which I predict. IT IS NOT MY 

AIM TO EXPLAIN THE CAUSE OF CYCLES. The general public is not yet ready 

for it and probably would not understand or believe it if I explained it." 

In the 1909 Ticker & Investment Digest article, Gann says, 

" ... I affirm every class of phenomena, whether in nature or on the stock 

market, must be subject to the universal law of causation and harmony. 

Every effect must have an adequate cause." 
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In the 1922 article from The Morning Telegraph dated Sunday, December 17, 1922, 

Gann states as follows, 

"The most vital is time, and back of that is the cause of recurrence of high 

or low prices at certain intervals. I asked Mr. Gann: 'What is the cause be­

hind the time factor?' He smiled and said: 'It has taken me twenty years 

of exhaustive study to learn the cause that produces effects according to 

time. That is my secret and too valuable to be spread broadcast. Besides, 

the public is not yet ready for it." 

This echoes what he later wrote in his novel on page 78. The cause of cycles was a secret 

that was too valuable to be spread broadcast. Furthermore, he tells us in two different 

places that the public is not ready for it. One of these passages was published in a 1922 

article, and the other comes from his novel published in 1927. I believe that Gann pub­

lished his first stock market course in 1931, and although he didn't think the public was 

ready to hear the cause of cycles up to 1927, it is in these courses years later that Gann 

gives some possible hints as to the cause. 

If you ask some people, they will tell you he is probably talking about Astrology, 

but I am not so quick to use this term. Yes, he could be talking about the dynamics of 

the solar system as the cause behind cycles, but that is far different than simply saying it 

is Astrology. There is so much in the use of the word Astrology that we need to be more 

specific with what we mean when we use the term. Now, the evidence that planetary 

cycles may be the cause comes directly from one of Gann's courses. Unfortunately, I am 

not sure exactly which course this comes from because the material I am referencing 

seems to have been accumulated from a number of different courses. Despite this, un­

der a section entitled, "How to Forecast", Gann states as follows: 

"The next important major cycle is 30 years, which is caused by the planet 

Saturn. This planet makes one revolution around the sun every 30 years. 

Saturn rules the products of the earth and causes extreme high or low 

prices in products of the earth at the end of each 30-year cycle, and this 

makes Stocks high or low." 

In this passage, he literally tells you that the orbit of Saturn around the sun causes the 

30 year cycle and extreme high or low prices in products of the earth. I don't know of 

any other passages where it is this obvious. 
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If you recall from the third chapter where we walked through Moore's example of 

performing harmonic analysis on rainfall data in the Ohio valley, I mentioned the fact 

that the most dominant cycles in the data seemed to correspond to well-known planetary 

cycles. The first is an 8-year cycle, where the planet Venus returns to its same position 

with respect to the Earth and Sun. We identified that the first peak of the 8-year cycle 

occurred in 1842. If looking for an operating cause for the 8-year cycle of rainfall, Venus 

would be a good candidate . Likewise, Mercury would be a good candidate for the 33-year 

cycle as an operating cause. However, it must be noted that we could never make these 

associations without doing the math (Harmonic Analysis) to see which cycles were the 

major players in the data. This is what the majority of methods employed to ascertain 

the key cycles for a particular set of data is lacking. 

For example, Gann mentioned that it was important to look at cycles 30, 20, 10, 

7, & 5 year back to determine what the market or a particular stock would do in the 

future. However, if you actually do the math, you will find in the majority of cases that 

these cycles are not the major players in the data being analyzed. In the example for 

Norfolk Southern Corporation given in the fourth chapter, the most pertinent cycles for 

the range of data being analyzed was 159, 113, 62, 44, 36, 32, & 21 months. In years, 

159 months is 13.25, and 113 months is 9.4. So we have to ask ourselves, what in the 

heavens could be causing cycles of these lengths? Interestingly, 7 cycles of Heliocentric 

Mars is 13.17 years (1.8808 X 7). This is very close to 13.25, and also happens to be a 

quarter of a 53-year Krondratiev Cycle (13.25 X 4). In addition, 159 months or 13.25 

years multiplied by 1.5 is 19.875, which is close to the synodic cycle of Jupiter and Sat­

urn. The 113-month cycle just so happens to be 5 orbital periods of Mars (1.8808 X 5), 

which is 9.404 years. The 62-month cycle is 1/6th of the 31 year cycle exactly, which 

just so happens to be a well-known cycle found in many areas, but more investigation 

needs to be done as to its cause . Gann often said that each stock had its own particular 

vibration, and harmonic analysis proves that this is indeed the case. 

After determining the most important cycles for a particular stock, we have to look 

for the causes behind these cycles. As we know, the majority of cycles do not conform 

to a set period in every cycle. They actually vary from period to period where they may 

run longer than average in one period and shorter than average in another. I think this 

is why Gann said it was important to ascertain the cause. When forecasting a set cycle 

length, if the true cause is a cycle that varies, you won't be as accurate in your forecasts. 

If you know the cause, you can adjust your forecasts accordingly. 

That said, there is one more piece of evidence that we can extract from Gann's 

courses regarding the cause of cycles. We know from various commodities courses where 
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Gann stated, 

"We use the square of odd and even numbers to get not only the proof of 

market movements, but the cause." 

Think about it, he is literally saying that you can use the square of odd and even num­

bers to get the cause of market movements. What is it about the square of odd and even 

numbers that can help us determine the cause of cycles? Are these squares related to 

planetary cycles, and if so, how? 

The square of odd and even numbers touches on a topic that I briefly mentioned 

in my previous book. In the chapter on periodicity, I talked about a book written by L. B. 

Hellenbach entitled, Die Magie Der Zahlen als Grundlage aller Mannigfaltigkeit und das 

scheinbare Fatum published in 1882. Translated from the German it reads, The Magic of 

Numbers as the Basis of all Diversity and Apparent Destiny. Based on what I could per­

sonally translate from the German, the author talked about the sevenfold periodicity in 

chemistry, in the musical scale, and in color or light vibrations. With all of this, the main 

subject of the book dealt with Magic Squares. A Magic Square is arranged so that the 

numbers in each row, column, and diagonal will add up to the same value. For example, 

the magic square of the number 3 is depicted at right. 

In this square, all of the rows, columns, and diagonals add up 

to the number 15. 

In the sixth chapter of Hellenbach's book under a sec­

tion called, "The Magic Square of the Ancients", he writes as 

follows: 

"The school of Pythagoras is said to have claimed that from 

the figures below, all of nature can be inferred from them. 

These figures are as follows: 

3 9 15 

4 16 34 

5 25 65 

6 36 111 

7 49 175 

8 64 260 

9 81 369 

62 

Magic Square of the 

Number 3 

4 9 2 = 15 
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We stand there in front of the magic numbers that apparently neither the 

periodicity nor with the number seven has a relationship with the Kabbalah. 

With a seer one should not take everything literally, but in a Pythagoras, 

one cannot simply discard everything, so what do these numbers mean? 

The answer is: Who knows these numbers, knows what a magic square or 

tetragram is, and vice versa, who knows what a magic square or a magic 

circle (because the latter is in the former included) is one who knows these 

numbers." 

Please forgive me if the translation I have provided from the German is unclear. How­

ever, I think what the author was trying to convey is the fact that it is Pythagoras who is 

saying that all of nature can be inferred from these numbers. Therefore, we have to pay 

attention to what he is saying. The consensus is that magic squares are nothing more 

than recreational mathematics. In other words, there is no real use for the special ar­

rangement of numbers in these squares. Yet, Pythagoras is telling us otherwise. We just 

can't brush this off. 

As the author implies, the series of numbers that are provided in the table are as­

sociated with magic squares of the numbers 3 through 9. The 3 in the first row is the root 

of the magic square of 3. The number 9 is the square of the root, and is also the total 

number of boxes in the square. The 15 is the total to which each of its rows, columns, 

and diagonals will total. The number 45 is the sum of all of the digits from 1 to 9, which 

just so happens to be a pyramidal number. In like manner, the rest of the numbers in the 

table are so derived. Hellenbach goes on to say, 

"It may be noted that many of the above horizontal rows of figures were 

attributed to the heavenly bodies as sacred in the following order: Saturn, 

Jupiter, Mars, Sun, Venus, Mercury, Moon. The origin of this bland assump­

tion is evident merely from the numbers, 3, 4, 5, 6, 7, 8, 9, the order of the 

apparent orbital periods ... " 

I know from other research that the planets and their corresponding numbers are all as­

sociated with where they are categorized on the Tree of Life. There is a logical explana­

tion for why they are categorized and ordered this way, but it would take us off subject 

to discuss. The main thing to note is that these squares are indeed associated with the 

planets in some way. 
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After briefly describing how the numbers in the table are derived, Hellenbach goes 

on to write as follows: 

" ... how are these mathematical games brought into relationship with the 

mysteries of nature? If Pythagoras was wrong, how was it possible that he 

was wrong? Without a reason, a man like him could not be mistaken. 

The first author known to me, who wanted to gain a practical side of these 

numbers is the late Prof. Liharzik who several years ago, published a book 

under the title: "Das Quadrat die Grundlage aller Proportionalitat in der 

Natur und das Quadrat aus der Zahl Sieben die Uridee des menschlichen 

Korperbaues." 

Translated from the German, the title of Prof. Franz Liharzik's book is The Square: The 

Basis of all Proportionality in Nature and the Square of the Number Seven: The Original 

Idea of the Human Physique. I have not had the opportunity to translate and get into 

this book as much as I would like to, but one thing I have found fascinating is how the 

diagrams in his book bear similar resemblance to the circles and squares in Gann's com­

modities courses. On the following page you will see on the left a Magic Square of 8 from 

Prof. Liharzik's book, and on the right is an even square for cotton & eggs from one of 

Gann's commodities courses. 

Continuing in Hellenbach's book, we learn that he creates a 7 X 7 magic square of 

the notes of the musical scale, which allowed him to see relationships between the notes 

that are not present otherwise. Then, in another section of the book, he recounts how 

he came upon the idea to put the years of his life in a 9 X 9 magic square, and based on 

the relationship of the years, he was able to identify periods that corresponded to key 

periods and events in his life. What is even more interesting as it pertains to the subject 

at hand is the fact that I found the same things discussed in a book published in 1893 

entitled, Magic Black and White, Or, The Science of Finite and Infinite Life by Franz Hart­

mann. It is noteworthy because what he writes in relationship to these things sounds a 

lot like Gann. On page 125 Hartmann begins as follows: 
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"In every department of nature every effect depends on a corresponding 

cause, and every cause will produce a certain affect according to the condi­

tions in which it becomes manifest. If we knew the causes we could easily 

calculate their effects." 
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He continues on page 128 by saying, 

"Everything has its number, measure, and weight, and there is nothing in 

nature which is not ruled by mathematical laws ... The followers of Pythag­

oras believed every process in nature to be regulated by certain numbers, 

which are as follows: 

3 9 15 45 

4 16 34 136 

5 25 65 325 

6 36 111 666 

7 49 175 1225 

8 64 260 2080 

9 81 369 3321 

This table represents a succession of numbers, which are obtained by the 

construction of Tetragrams or magic squares, and it was believed that by 

the use of these numbers every effect could be calculated if the original 

number referring to the cause were known. If everything has a certain 

number of vibrations, and if these vibrations increase or diminish at a cer­

tain ratio and in regular periods, a knowledge of these numbers will enable 

us to predict a future event." 

This is the same table and mention of Pythagoras that Hellenbach has in his book pub­

lished in 1882, and the same table from page 50 of Liharzik's book published in 1865. 

Liharzik quotes the source for this material to Athanasius Kircher's 1665 publication of 

Arithmologia sive De abditis numerorum mysterijs (Arithmologia or the Secret of Num­

bers Mysteries) pages 57 - 59. 

Franz Hartmann goes on to mention the same scale of 7 in music, light, etc., and 

even shows us how to construct the magic squares of odd and even numbers. Continuing 

in Hartmann's book, in the footnotes starting on page 131 and continuing to page 132, 

he writes, 
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"Every person has a certain number that expresses his character, and if 

we know that number, we may, by the use of the magic squares, calculate 

certain periodical changes in his mental and emotional states, which induce 
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him to make certain changes in his outward conditions, and in this way 

calculate approximately the time when some important changes may take 

place in his career." 

It reads as if Franz Hartmann knew how to use magic squares for something other than 

recreational mathematics. So the question remains, are the magic squares described 

by Kircher, Liharzik, Hellenbach, and Hartmann somehow related to the squares of odd 

and even numbers that Gann used in his work? Gann said himself that we could use the 

square of odd and even numbers to get the cause of market movements. He has stated 

in different places that 

"Every movement in the market is the result of a natural law and of a cause 

which exists long before the effect takes place and can be determined years 

in advance." 

"Every price at which a stock stops on the up or down side is some impor­

tant mathematical point, which can be determined either by a division of 

the circle of 360° or by the square of 12, the square of 20, or the square 

or half-way point of some other number. There is no top and bottom price 

which cannot be determined by mathematics. Every market movement is 

the result of a Cause and when once you determine the Cause, it is easy 

enough to know why the Effect is as it is." 

Even though the digits of a magic square are arranged differently than the numbers in 

Gann's Price/Time charts, I think it would be foolish to rule them out for further investi­

gation. Once again, there is a wealth of information yet to be explored and understood 

in the books I have referenced in this work as to the cause of cycles. Maybe Kircher's 

book, Arithmologia, was one of the ancient books on geometry and mathematics that 

Gann mentioned in the 1919 article. 

That said, I will bring this small book to its conclusion. I hope you found the pre­

sentation of harmonic analysis and the discussion on the cause of cycles beneficial. It 

is my heartfelt wish that you were able to find something valuable within these pages 

to continue your own research without having to spend hundreds, or even thousands of 

dollars to do so. 

Peace & Blessings, Awodele 
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